Chromatolysis of dorsal root ganglion cells studied by cryofixation.
Cytoskeletal alterations in the cytoplasm of chromatolytic neurons of the dorsal root ganglia were studied in chickens after transection of the sciatic nerves. These studies were carried out using cryofixation with a nitrogen-cooled propane jet. By this method, the morphological complexity of the cytoskeleton in normal perikarya and cell processes can be visualized. The cytoskeleton of the dorsal root ganglion cells (DRG) is composed of an intricate network of microtubules, neurofilaments and microfilaments. The membrane-bounded cell organelles, as well as the cell nucleus and the plasmalemma, are linked to the microtubules and neurofilaments by microfilaments (or cross-linkers). As a result of the transection of the axon, chromatolysis takes place, characterized by dislocation of cell organelles, an eccentric position of the nucleus and dispersion of the parallel cisternae of the rough endoplasmic reticulum throughout the cytoplasm. This characteristic phenomenon coincides with a regression of the neurocytoskeletal network. The neurofilaments and microtubules become shorter, and the microfilaments are replaced by strands of globular or granular material. The temporary regression of the microfilaments leads to a dispersion of the cell organelles. During the remodelling of the cytoskeletal structures, proliferation of the neurofilaments in the regenerating neurons may occasionally be observed. These results show that the cytoskeletal structures are responsible not only for the preservation of cell shape, but also for the maintenance of the normal distributional pattern (location and mobility) of the intracellular components.